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(i) 
1 e 
7 R E F A G E. 


FF E Microſcope | is doubtleſs a noble in- 
vention, and great improvement have 
been made therein at fundry times: But as 
almoſt all human contrivances, or works of 
art, arrive to thcir perfection by very flow 
advances, ſo I conceive the Microſcope ac- 
cording to any of its preſent forms or me- 
thods of uſing ity is capable of much far- 
ther improvement. 

I hope I have made. this appear in the ſe- 
quel of this ſmall Tra& ; I have ſhewh how 
its uſe may be rendered more common and 
ealy by a new Pocket Form. I have alſo 
ſhewn a way of mounting a Microſcope on 

a Ball and Socket that renders it of univer- 
ſal uſe. 

YN hate applied the Micrometer fi ingle and 

double, to the Microfcope, ſhewn how ob- 
jects are thereby meaſured both in Micto- 
ſcopes and Telcſcopes to an extreme degree 

and exactneſs; and, laſtly, I have given ne- 
cellary. inſtructions for the uſe of theſe in- 
ttruments in a proper manner. 

80 excellent, curious and entertaining 
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(i) 

an inſtrument as the Microſcope could ne- 
ver have continued ſo long a rarity, or in 
ſo few hands, had not the forms, in which 
they have hitherto been made, occaſioned 
them to be fold at great prices, and con- 
fined their uſe within doors. 

Tis true there is a pocket Microſcope in 
Uſe, but the price is ſo great, the way of 


uſing it ſo difficult and tcdious, (beſides, 
that it is a ſingle one,) as renders it of little 


conſequence to any but Gentlemen of for- 
tune and leiſure. 


On che contrary, the pocket microſcope 


1 here propole, is not only a double re- 


flecting one, but is moſt eaſy to be uſed, 
beſides the Micrometer which is peculiar to 


itſelf; and yet withal, ſo ſimple is its Struc- 
ture, that the purchaſe thereof is within the 


reach of common pcople's pockets. 
Were it poſſible for perſons to be con- 


vinc d of the wonderful variety, the amazing 


forms, the ſurprizing richneſs, beauty, and 


glory of the inviſible part of the world, 


which nature has only permitted us the 


ſight of by means of the microſcope, they 
would be ſo far from wanting to be courted 


to the uſe of it, that they would never by 


any means be reſtrained thetefrom. 


With what ardour do men generally pur- 
ſuc. any invention or contrivance which 


-  Promiles pleaſure or delight ? How ready to 


proſtitute 


— — 3 
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proſtitute every ſenſe to objects that can; af- 
ford gracifications even of the meanneſt ſort! 
With what ſubmiſſion are we ever inclin'd 
to accept of meer animal Senſations when 
they can but produce the leaſt tranſports of 
Senſe! would men, therefore, contentedly 
diſregard or be ignorant of the Microſcope, 
the ſource of the moſt refined, genuine, 
and tranſporting pleaſutes both of ſenſe and 
reaſon, could they be but once appriſed of 
it? This would argue them ſttangely pre- 
poſterous, and capable of a greater depra- 
vity than can poſſibly be derived from ori- 
ginal Sin, 

And if to the pleaſure which wt 
and infallibly attends the uſe thereof, be 
added the conſidetation of the great advan- 
tage, yea abſolute neceſlity, of the know- 
ledge attainable by this inſtrument alone, 
its "uſe will appear univerſal and neceſ- 
ſary. 

With what grace can any one pretend 
to skill in Philoſothy, who is unacquainted 
with a. microſcope? is not this the Clue 
by which he is conducted thro' the dark, 
untrodden, mazy paths of nature? is not 
this the artificial organ of ſight, by which 
he diſcerns the magnitude, figure, parts and 
texture, of far the greateſt, far the more 
curious part of nature's workmanſhip ? | 


. | Again 
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(iv). 

Again wich reſpect to the Natural Hif 
torian, who would buy or read his hiſtory | 
of Animals, Plants, Minerals, &c. that is 
not imbelliſhed and improved by the diſco- 
yerics of the Microſcope? 

The Divine, above other men, is oblig'd 
to be converſant with the microſcope ; what 
others may do from curioſity and amuſement, 
he ought to do from duty, in this reſpect. 
Is he not concerned to ſtudy and learn the 
nature and perfections of God from the 
works of his hands? Becauſe that which 
may be known of God, is made manifeſt 
to them, for God hath ſhewed it unto them, 
. by the diſcovery, of the Microſcope. For 
the inviſible things of him from the creation 
of the world are cleatly ſeen thereby; and 
from thence are more eminently underſtood 
and diſplayed; the Attributes of his eternal 
power, and infinite wiſdom. How arc Cam- 
mentaries on the Bible bought up, though 
they often explain away the ſenſe, or give 
one more ambiguous; while the microſcope 
remains neglected, tho' ir alone reveals and 
ſets in their native light, the recluſe and 
hidden my ſleries contained in the Steir book 
of Nature! | 

Time would Fail me to ſpecify the iu. 
nite particulars in which the microſcope 
would be of uſe to the Phy/ician, the Che- 
8 , * the pas c in i ing them a 
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V) 
mote intimate knowledge of drugs, medi- 
eines, &c. And to be ſhort, I can't help 
"thinking that, whereever the Eye is neceſſary, 
= the Microſcope is allo, which is 206-5 ww 
provement of the natural fight. 
Tis true there are many people on — al 
one if not both their eyes ate ill beſtowed, 
and it would be as rational to recommend 
or urge the uſe of a microſcope to an awd, 
or any nocturnal animal, as to them. 
Had Ariſtotlè known the uſe of this in- 
teme what /a prodigy would he have 
been in his time! and had Solomon been 
bleſt with the wiſdom derived from the 
- viſual Science, he wauld have wrote of 
Plants, whoſe exiguity would far more ex- 
ceed the Hy/ſop's on the wall, than the H/, 
Jop's docs the Cedar's in Lebanon. To go 
a ſtep higher, what pleaſures muſt Eden have 
afforded Adam could he have enjoy dit 
"with a Microſcope! Had I been thete, I 
fancy 1 (ſhould have had à much greater 
a temptation to have encreaſed my knowledge 
by viewing the fruit of the tree of know- 
ledge with this inſtrument than by eating 
it; which would, by the way, have been no 
tranſgteſſion: what Paradiſ? of pleaſure 
can compate with that where luxuriant na- 
« ture gratiſies the eye with a rich variety of 
attire, forms, and colouring in every flower 
8 0 plant, 40 this not only in the Jarger 
. leaves 


(vi ) 
leaves and branches, but in the moſt minute, 
and unſeen parts of each! | 
The Indies afford no animils. fo richly 
-variegated with -party-colours ; ſo ſecured 
within native coats of mail, jemmar'd and 
emboſs d; ſo various and wonderful in their | 
forms and parts; and fo terribly armed with 
weapons for defence or hoſtile attacks, as 
the Microſcope has diſcovered in theſe our 
northern climes. = | 
By the Microſcope we know that the uſe | 
of Feathers is not the - property of birds 
alone, nor /cales, of the finny Tribe. In- 
fine, by the Microſcope we diſcover an a- 
mazing community, harmony, variety and 
conttariety of Beings, life, ſenſe, motion, 
-&c. in all the orders and ſpecies of the ani- 
mal and vegetable creation. 
In the next place, what ſatisfaction and 
pleaſure muſt it raiſe to an inquiſitive and 
rational mind to be acquainted with the 
wondrous ſmallneſs of the indiſcernable 
tribes of Animalcules, by means of the 
 Micrometer? to meaſure the living moyc- 
able points in moſt ſorts of water; the ſlen- 
der Anguiculæ, or Eels in vinegar, and 
other liquids; the Mites in cheeſe or meal; 
the Diameters of fleſhy fibres, of the particles 
of fat, of the meal or Farina of flowers, 
of ſalts extracted from plants, blood, &c. 
of the pcarly drops or exudatigns on the 
leaves 


( vii ) 
leaves of Aromatic Plants; with the An- 
tennæ or Feelets, the Proboſcis or trunk, 
the eyes, legs, claws, wings, ſtings, &c. of 
inſects and reptiles? with innumerable other 
curious and delicate ſubjects to be found in 
all the Miniature of Nature. 


\ 


Advertiſement, - : 

HESE Pocket Reflecting Microſcopes are made 
and fold by the Author in Chicheſter ; thoſe 
with a 1 12 at the Price of one Guinea; 
without the Micrometer,. at 12 8. 6d. a Piece. 
Alſo the beſt Double Reflecting Microſcopes 
with a Micrometer at 21. 12s. 6d. without, at 
21. 2s. Alſo Teleſcopes, with or without Mi- 
erometers ; Scioptric-Balls for Dark-Chambers 


and any other Optical Inſtruments at the lowelt- | 


Prices. 


N. B. This Pocket- Microſcope, &c. ſhall be 
carefully ſent from London to any part of In- 
gland, by a Letter of Order to mc at Chicheſter, 
directing to what Carrier, Ke. it ſhould be de- 
hivered. 


Juſt Publiſhed; 


The PHILOSOPHICAL GRAMMAR ; with 


large Notes, and the Addition of ten new 
Copper Plates ; the Second Edition. 


LONDON: 


Printed for F. Noon at the Fhbite-Hart in Cbeap- 
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A DESCRIPTION of the POCKET 
j REFLECTING MICROSCOPE. 


HIS —— contains all the eſ- 
ſential patts of ſuch an inſtrument 
in the moſt compendious and portable Form, 
which is, for the moſt part, new; and the 
moſt commodious for uſe of any yet in- 
vented. : It is furniſhed with a Micrometer 
for meaſuting ſmall objects, or their ſmaller 
parts, to a very. great Degree of Nicety and 
Exactueſs; as will be ſhewn hereafter, 
This Microſcope and its Mierometet ap- 
pear when in uſe as repecſentrd in” is. I. 
where, E 7 
A. lache Braſs Toy next the Eye. 0 
B, the Sliding Piece drawn out, to give 
an Aperture: for viewing the object. 
C, The part (generally of wood) which 
ſcrews of to let in the Eye-Glaſs. 
D, The part which contains the Eye- 
Glass in the Screy- part above. 
E, The part which contains the Micro- 
- meter; and is half an inch wide. 
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(62) 
F, The inner Table or Drawer fixed into 


the Head-part of the Microſcope and fliding 
up and down in 


G, the outer Tube or Caſe of the Micro- 


ſcope, whercin 
H, H, H, is an Aperture or opening o 


the fore part for the free admiſſion of 
Light into the lower part of the Micto- | 


ſcope. 
: our F. 


ject-Glaſs. 


L., is an Aperture i in + the back part of the 


Microſcope for-the paſſage ß 

M, A Glaſs Tube containing a ſubject 
(ſuppoſe an Et) for Wy che Circula- 
tion of the Blood, &c. 2 


NN, à long nartow- Aperture for a long 


flip or plate of Glals to paſs thro. 
O ©, A circalar piece of Glaſs futed into 


the Bottom of the Microſcope on which 


objects, whether 3 pellucid, N be 
view d. 6q u 
P, A concave Mirrour fitted into 


QQ. 2 circular Lid or Foot which moves 


by a ſmall Hinge on the back part of the 
Microſcope at the Bottom; by means of 
which any-Degrees of Light may be reflec- 
ted on the object to ” viewed, 
: Tete 


I, is the Pipe or ſmall wooden Tube 5 
ferew'd into the e of the inner 


K, is the Button or Cell which is ſerew d I 
on to the ſaid Pipe, and contains the ob- 
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Theſe are the ſeveral parts of this Micro- 
ſcope which appear to view when we are 
uſing it; when it is not in uſe, the in- 
ner Tube F is flid down upon the extern _- 
Caſe G; the Door H H is ſhut; and t 
Foot Q is alſo cloſely ſhut up upon the 
bottom of the Microſcope, which then is 
of a cylindric form from Q to E 4 inches 
and a half; the remainder from E to A is 


F 1 inch and a half; the whole being but 6 


inches in length, and about 1 and a half 
Diameter, it muſt be allowed that nothing 
can be contrived more portable or fit for 
Packet-uſe. 

The other parts of the Microſcope not vi- 
ſible to the Eye while the inſtrument re- 
mains entire, are repreſented in Fig. H, which 
is a perpendicular Section of the Microſcope 
thro' its Axis; and are as follow. 

A, an Object-Glaſs, or (mall Lens, con- 
tain'd in the Button K. 

BC, an Eye- Glaſs, being a double Con- 
vex, whoſe Focus is at the Diſtance of one 
Iach. 

DE, The image of the object made by 
the ſmall Lens A, at the Diſtance of an inch 


Cu. 
EG H, The re ſharp” pointed 
at F. | 


G, the Screw-part thereof. 


, the Hand or Index which moving 
Ba ; round 


FA 


from the Eyc-Glaſs BC, thar is, in its Fo. ; 


(4) 


round the graduated Circle on the outſide 
ſhews the meaſure of an object in the equal 
parts of an inch propoſed. ; 

Such are the conſtituent parts of this ſmall % 


Microſcope, both external and internal; from 


whence it is eaſy to conccive, that as its 


Structure is moſt ſimple, ſo its Uſe is moſt 
extenſive and eaſy; and its Effects as great 
as any can poſſibly be with regard to mag- 
nifying objects, as I ſhall now ſhew. ” 
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Of the POWER of MAGNIEYING 
 ObjeQs by this MICROSCOPE. 


TIE apparent Magnitude of an object 
= is meaſuted by the the Angle under 
which it appears to the Eye; that is, an ob- 
ject is apparently larger or ſmaller, as the 
Angle form'd by Lines drawn from each 
extremity and terminating in the Eye is 
greater or leſſer. 

Alſo this Angle is greater or leſſer ac- 
cording as the object is ncarer or farther 
ſituated from the Eye; and in very ſmall 
objecis, the magnitude of theſe Angles may 
be eſteemed reciprocally proportional tothe 
diſtances from the Eye ; that is, if any ſmall 
object be placed at firſt at the Diſtance of 
1 Foot, and then at the Diſtance of ; Feet; 

its 
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4 (5) 
its apparent Magnitude will in the firft Cafe 


be 3 times greater than in the latter. 
We muſt further underſtand that a glass 


Lens does only magnify the Apparent Bull 
of Bodies; and that, by rendering them diſ- 
tinctly viſible at a nearer diſtance to the Eye; 


for the Eye cannot diſtinctly view an Gbjett 
at a Diſtance leſs than 6 inches; if then I 
take a Lens, whoſe Focal Diſtance is but 

1 inch, this Lens held cloſe to the Eye will 
render the object diſtinctly viſible at the 
Diſtance of one inch, and therefore will 
appear ſix times as large as when view'd by 
the naked Eye at the Diſtance of 6 inches. 

In this Microſcope there ate two object- 
Glaſſes, the Focal Diſtance of one is 37 hun- 
dreth parts of an inch, and of the nnn 
hundredth parts of an inch. 

Suppoſed the firſt be uſed, and it is re- 
quired to have the image E D of the object 
K at the Diſtance of 4 inches from the Lens 
A, and 10 times larger than the object; 
in this Caſe the object K muſt be placed 4 
tenths of an inch from A. Now the Ap- 
parent Magnitude of the object K at the 
Diſtance AK 4 tenths, will be to the ſame 
at the diſtance of 6 inches, as 6 is to 4 
tenths, or as 60 to 4, that is, as 15 to 1. 
So that the apparent Magnitude of the ob- 
ject by this Lens is 15 times greater than 
by the naked Eye. 

W as the object K — its image E D 


appear 


(6) v 
ppeat of an equal Magnitude from A, ot 
are ſeen under equal Angles; if we take 
another Lens BC, whoſe focal diſtance is 1 


be 4 times greater than that which appears 
thro A, becauſe the diſtance AL is 4 times 
greater than CL. Wherefore the apparent 


magnitude of the object K through the eye- 
elaſs B C will be 4 times 15, that is, 60 | 


times greater than when viewed by the 
naked eye at the diſtance of 6 inches. 
The object hitherto conſidered I have ſup- 
poſed to be a Line, or the length or breadth 
of any ſurface : But if we regard the ſuper- 
ficies of any object, that will be magnified 
in a duplicate proportion of a Line, that 
is, according to the Sguare thereof; there- 
fore ſince a Line is magnifyed 60 times, 
the ſurface of an object will be magnified 
60 times 60, ot 3600 times; that is, the 


ſurface of any object will appear three thou- 


fend and fix hundred times greater by this 
Microſcope than to the bare eye. 
Laſtly, if we regard the So/zd;ty of an ob- 
ject, that will be magnified in a triplicate 
proportion of a Line, or according to the 
Cube thereof. Thus the Solidity or whole 
Bulk of an object, will in this Microſcope, 
appear 60 times 60 times 60, or 216000, 
that is, to hundred and ſixteen thouſand 
a Jimes 


inch, and view the image E D thro it at the 
diſtance CL 1 inch, then it is plain the 
magnitude of the image ſeen thro B C will | 
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times greater than to the eye itſelf, at ſix 

; inches diſtance; 
; As this power of magnifying is extreme- 
y great, ſo it can be only uſeful for extreme- 

iy ſmall objects, viz. ſuch as appear but 
points, or are wholly inviſible to the naked 
eye; for larger objects the other object- 
glaſs is more proper; the Focus of which 
being 66 hundredth parts of an * will 
there render the object viſible. 1 | 

If the object K be placed at the diſtance. 
of 8 tenths of an inch (which is double the 
: former) from this Lens at A, it will form 
an object at ED half as big as the former, 
and the apparent mag of a Line by 
this Lens at 8 tenths of an inch diſtance will 
be to that by the eye at 6 inches diſtance, 28 6 
to 8 tenths, or as 60 to B, that is as 7and a 
half ro l. This magnitude will be encteafed 
4 times by the eye-glaſs BC; 
the magnitude of à Line will be 4 times 7 
and a half, that is, 30 times gteater in this 
Cafe than by the naked eye. Now ſinoe 
the ſquate of 30 is 900, and the cube 270603 
therefore the true magnitude of the ſurface 
of an object will be encreas d 900 times; 
and the ſolidity thereof 27000 times, which 
I 1 is enough for any — — 
neral. 11 90 

Theſe two object glaſſes take to be ſuf 
ow for: any — 3 _ as many o- 
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Of the MICROMETER and its USE ia 
meeaſuring Minute ert in the ME 
CROSCOTE. t 


HE Micrometer Ii E. which have here 
adapted to the Microſcope, is about 
the ſize of a large ncedle, finely tapering 
to a point at F. G is the Screw- Part, which 
contains juſt 350 threads in an inch, and is 
about half an inch in length. This is movd 
by the finger on the index H I, in the center | 
of a braſs plate which, bm its extremity hath 
a circle divided ĩnto 1 parts, and cach 
of theſe ſubdivided into twWo others; ſo that 
the whole circle has twenty equal parts or 
diviſions-. All which is ſo evident in the 
figures of the Plate, and ſo eaſy to be under- 
ſtood, that notlung more can be neceſſary 

an cuptin pate re as 

Iſhall now ſhew tlie excellent aſe of the 
Micrometer:i in taking the Dimenſions of the 
ſmulleſt bodies to the greateſt degree of ex- 
actneſs deſitable: in order to this we ſhall 
ſuppoſe the ſmalleſt object Lens to be uſed, 
vi g. that whoſe focus is at the diſtance of 
37 hundredth parts of an inch. It has been 
already ſaid, that if an object K be placed at 
the diſtance of 4 tenths of an inch from this 
Lens lat A, it will form an image thereof 
at ED, diſtant from A 4 inches; which be- 
cauſe it i is juſt ro times as great as the diſ- 
1020 tance 


(9) 
tance AK; therefore the image ED will be 

10 times as large as the object K. If then 
the object K be one tenth of an inch long, 
the length of the image ED vill be jult 


one inch. 


Again, ſince the Micrometer. has jaſt 50 
threads in an inch, if we ſupppſe the, point 
F juſt touching the image in E, and then 
the index turn d 50 times round, the point 
of the Micrometer will be ſeen to move 
preciſely over the length of the image from 
E to D, as being juſt the ſpace of one inch. 
Hence one turn ot the index is one fifticth 
part of an ineh ihe | image, and 1 fifticth 
part of one ten that is, it will be one 
five hundredth part of an inch in the ob- 
ject: Laſtly, ſince the ſaid index is moved 
over a circle of 20 equal parts, the motion 
over one of thoſe parts will meaſure the 
one twentieth of one five hundredth part 
of an inch, that is, the point of the micro- 
meter will move over a {pace which will 
be the one ten thouſandth part of an inch 
in the object; this I preſume is a, degree 
of nicety and exaQnels ſufficient for any 
purpoſes. of this kind. = 

1 shall now give an example of the uſe 
of the micrometer. Suppoſe you would 
meaſure the eye of any inſect; proceed as 
follows. (1.) Turn the index round ſo of- 
ten that it may be at a convenient diſtance 


from the plate or face of the mceneer. 


e 


= find what part of an inch ſquare the ſuper- 


(10) 
(2) Set the index to the beginning of the 
— on the circle, viz. atten. (3.) Hav- 
ing laid the inſet on a flip of glaſs move 
it backwards and forwatds thro' the hole N 
N under the object lens, till the point F of 


the micrometer shall juſt touch the extremicy 


of the eye on one fide: (4.) Then hold- 
ing the microſcope ſteady turn the index a- 
bout with your finger till you ſee the point | 
of the micrometer exactly over the extremi- 
ty of the eye on the oppoſite fide. (5.) Laſtly, 
count how many whole revolutions, and 
parrs of another, the index has made in the 
time; and then turn them into the parts of 
-an ind thus; N | 
- Suppoſe the motion of the index were 7 | 
revolutions, and an half, or ten patts; then 
ſince every revolution contains 20 ten thou- 
ſandth parts of an inch, 7 rcvolutions will 
contain 140, and the other ten parts A 
make 150, vis. a hundred and fifty te 
thouſandth parts, or fifteen thouſandth — 
of an inch; that is, the width of the eye 
is 15 of ſuch equal parts as an inch contains 
a thouſand. 

After the fame manner you proceed to 
meaſure the length or breadth of any other 
fmall object; and knowing that, it is eaſy to 


Ficies of that object is; or what part of a 
cubic inch is contained in the whole bulk of 
the object by a {inall skill iu common 
menſuration. «m8 


— — — 
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Hence it appears how eaſy tis to make a 
calculation of the ſurprizing Number, Mi- 
nuten eff &c. of microſcopic objects, and 
their ſeveral parts; and that with greater cer- 


nainty by this inſtrument, than can be attain- 


ed to in the meaſurement of the largeſt bo- 


4 dies by any of the common methods in uſe. 


Tis to be hop'd therefore that this will take 
place, for the time to come, of the poor way 
of making uncertain computations from ran- 
dom conjectures, and gueſſings at things in 
the dark; they raiſe our wonder and admi- 
ration indeed, but cannot tell us certainly at 
what! the Micrometer will she w tis preſum'd, 
much more exactly by its index how many 
of the cuticular glands, particles of fat, fibres 
of the muſcles, animalculæ in water, &c. 
are contained in an inch, either in length, 
ſquare or cubic, than Monſt. Lewenhoek's 
famous meaſure, a Grain of Sand. 
Note, if the larger object Lens be uſed, 
the image E D being but 5 times as large 
as the object K, and every diviſion on the 
micrometer being the thouſandth part of 
an inch, thoſe diviſions will in this caſe be 
only the fixe thoulandth parts of an inch 


in the object, viz. half of what they were 


before when the image was twice as e 
or ten times larger than the object. 


1 
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Of the method of Adapting this MICRO. r 
SCOPE in a WALKING-CANE or 8 
WHIP. F 

T is nothing new to hear of a Teleſtope tl 
in a Cane, but no one has hitherto at- u 
tempted to adapt a microſcope to that moſt n 
common handy inftrament; tho' the oc ca- C 
ſions or opportunities of uſing a Microſcope n 
offer much more frequently ro a Genrle- tl 
man in his walk, than they do for the uſe ſi 
of a Teleſcope. A perſon can ſcarce look 0 
or tread beſides innumerable Microſcopic t 
Objefts, whereas we are often obliged to 1 
walk a great way for Teleſcopic Ones. All n 
nature abounds with the former, bur is very J. 
ſparing in the latter. | f 
Nou tis evident from a view of the fa- 0 
ſhion of this New refecting Microſtope, t 
that nothing is caſier than to fit it into the Pp 
Head part of a walking Cane, in the man- a 
ner as repreſented in Fig. III: where 1H 1 
K is the upper part of a Cane, which be- e 
ing made holjow to a proper depth receives h 


in the manner of a calc the {mall micro- 11 
cope A GFE E in an inverted poſition, 
The part AGB is the foot of the micro- ſ 
Are containing the, geflecting mirrour, and 


ts cloſe upon the lower part thereof; i 
on the part AB is a ſcrew by which means d 
| W:..: : 


(nz) 
it ſcrews into the Cane at HI; ſo that the 
Foot of the microſcope G makes the Head 
of the Cane. All which is plain and eaſy 
to be apprehended from a bare view of = 
Figure. 

There can be no objection to the- ule a 
the microſcope in this way, unleſs a'perſon 
unacquainted with the nature of this inſtru- 
ment, ſhould ſuppoſe the body of this mi- 
croſcope roo ſmall for the purpoſe of mag- 
nifying. Bur he will ſoon be convinced of 
the error in chis ſuppoſition, when he con- 
ſiders that they are only the ſmalleſt bodies, 
or parts of bodies, which are the ſubjects of 
the microſcope; and laſtly, that only that 

art of the image which lies under the 
middle part of the Eye Glaſs can be diſtinct- 
iy ſeen. The degree and reaſon of magni- 
fying docs not depend on the Size or Bulk 
of the microſcope, or on the diameter of 
the glaſſes, but on the Convexity and Di/- 
poſition of thoſe glaſſes with reſpect to one 
another in the ſtructure of this inſtrument. 
A ſmall microſcope ſhall magnify an obje& 
equally with a larger, provided the glaſſes 
have the ſame diſtance of focus s and enn 
in each. 

1 ſhall now ſhew whit I judge to be the 
ſize and ſtructure of a microſcope proper for 
a Cane, as follows ; viz. if the cane be large 
it may receive ' a microſcope one inch in 
diameter from outſide to outſide, as is that 
8 in 


( 14 ) 


the tube may be eight tenths of an inch di- 
ameter, which is as ſmall as can be neceſſary. 
The inner part draws out at W N and the 
eye glaſs is placed at CD; if now the focal 
diſtance of the object glaſs at O be forty 
three hundredth parts of an inch, and it be 
placed half an inch from the object 
at P it will form an image at QR, 3 inches 
diſtant from O. Sup poſe alfo the diſtance 
from QR to CD be =: fourths of an inch, 
equal to the focal diſtance of the eye glaſs 
at CD. | 
Then for the power of magnifying, ſince 


the diſtance OP or half an inch, is to ſix 


inches as 1 to 12, therefore the object ſhall 
appear twelve times larger by the glaſs at O 
than by the bare cye at 6 inches diſtance. 
Again, ſince the diſtance from O to QR is 
to the diſtance from QR to C D as three 
to three fourths, or as four to one, there- 
fore the image or object will be ſeen four 
times as large by the eye-glaſs at CD as 
by the Lens at O. Conſequently the length 
of the object will be magnified in this mi- 
croſcope four times twelve, that is forty 

eight times, the ſurface 48 times 48, that is, 
2304 times; and the bulk or ſolidity 48 
times 48 times 48, viz. 11052 times. 
If the eye: glaſs hath its focal diſtance 1 
inch, then will the /ength of an object be 
magnified 3 times 12, or 36 times; the Sar: 
"T face 


in the figure. But if the Cane be ſmalleg 
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(15) | 
face 1296 times; (for that is the ſquare of 
36.) and the ſolid Content 46656 times, 
ſince that is the cube of 36. Which is 
enough in all reaſon. . 
Then with reſpect to meaſuring the object 
by the Micrometer, ſince every ſmall diviſion 
on the circle is the 1000dth part of an inch, 
and the image is 6 times the length of the 
object, (becauſe the diſtance CN is 6 times 
greater than OP; therefore the motion of 


the index over one of theſe diviſions will 


meaſure a length that is the 6000dth part 
of an inch in the object. Alſo, one of the 
larger, or tenth diviſions will be the 3 ooodth 
part; half a revolution of the index a Soth 
part, and a whole one the zoodth part of an 
inch; and fo on in proportion for ahy 
number and parts of a revolution. 

The Microſcope, therefore, in this form, 
is caly to be accommodated. within a Cane, 
and is ſufficient to anſwer all the pu 
of magnifying and meaſuring {mall objects; 
eſpecially the former, without any kind of 
trouble or impediment to walking. __ 
This Microſcope may with the ſame. caſe 
and convenience be adapted within the hand 
part of an Horſe-Whip, and will in this cafe 
be found very ſerviceable to Gentlemen who 
ride much, or. long journeys. 


There are other ways in which the form 


of this Microſcope renders it applicabla, 


which Gentlemen may differently propoſe, 
and practiſe as they think Es. ye 


— — 2 
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But I ſhall now proceed to give ſome 
&count of another method of uſing the 
Microſcope, for-ſuch purpoſes as the forms 
hitherto invented will not permit. 


MA SS. " * ——_— 


The UNIVERSAL MICROSCOPE; or à 
new Method bf Mounting the MICRO. 
"SCOPE for viewing and meafuring of 
Obfects in any Situation or Poſition what: 
foever. Alſo av Account of the DOU- 
BLE MICROMETER to be uſed with 
the DOUBLE MICROSCOPE. 
"AE uſual” cobſtruction of the Micro- 
ſcope and itsFrame is ſuch as confines 
it to the view of one ſort of objects only, 
and to one only poſition of them, which 
is that below the Mictoſcope. But as there 
is frequent occaſion for one, who would ob- 
ſetve nature iti all her opetations and effects, 
to view every part of her workmanſhip great 
and ſmall, and in every poſition or ſituation 
whatſocyer without conſtraint ot incum- 
brance, ſo it is neceſſary to have a new way 
of mounting this machine that ſhall permit 
Its uſe to be with perfect freedom and liberty; 
* fach I ſhall propoſe the mount ing of. it 
ALE and SOCKET in ſuch a 
85 as repreſented in Fig. IV. Of whic 1 1 
bake The following BOB and N 
#$) Jt gory e 
py” an Aung For! 3 & 


5 


__ 


07) 
A, is the top of the Microſcope. 
B, C, the upper and lower eye-glafſcs. 
P, the part 95 the double Micrometer 
EF is place. | 
'G; the inner Tube or Drawer. 
H, the outer Tube. 
I, K, two brafs Rings which feel bind 
or fix the ſame to the "Ball and Socket. _ 
L, the pipe of the inner Tube, on which 
is ſerew d 
M,. the Button containing the objet Glaſs. 
N, the part which holds the ieee 
and is ſcrew'd on to 8 
O, the Ball moveable every way in 
P, the head of the Socket, 7 and 
ſetew d on to 
vol.” an aptihe Stem ot Cylinder of 
of a convenient ſize and height. 
S, the ſerew part thereof, on which 
moves 
T. a Collat of wood or braſs, into 
V, the neck thereof is ſcrewed, ha 
WXV Z. a Frame containing a paral- 
ſelograii or long fquare of Glaſs on which 
the objcas are to be placed 
' WY ab, is another frame moveable” op 
1d down on hinges under W and co 
tains an oval reflecting mitrour c, for illu- 
minat ing tranſparent objcdts on the glaſs 
plate above it. 
This is the Structute of a Microſcope, 
1 the * tage of 5 
uſe 
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( 18.) 
ſe. Here the microſcope may be placed 
in a Perpendicular, an Oblique, or an Ho- 
7izontal Poſition, as occaſion requires. The 
object great or ſmall may here be viewed 
in any ſituation whatſoever without the 
incumbrance of a frame, the interruption 
of legs, and a limitted ſpace to act in: in 
this form are all the uſes of the common 
form, and many peculiar to itſeif. 
For inſtance; a veſſel containing a young 
plant whoſe leaves ſpread horizontally, may 
be placed on the frame WZ, which may 
be raiſed or lowcr'd on the ſerew Qs till 
it be at a proper. diſtance from the object- 
glaſs, then may the veſſel or microſcope be 
moved this way and that till the end of the 
micrometer juſt touches the exttemity of a 
Teaf of the plant, in this poſture let all re- 
main for the ſpace of twelve or twenty 
four hours, and then obſerve how many 
turns of the micrometer you make to ad- 
juſt it again to the edge of the leaf; this will 
give you the parts of an inch it has grown 
in that time; and conſequently how much 
it grows in one hour, one minute, ot one 
ſecond of time; or for any larger part of 
time. If you bring the microſcope to an 
horizontal poſition, you may then obſerve 
and meaſure the growth of almoſt any plant, 
or young tree, in height, in any propoſed 
time; eſpecially if it be confined within a 
glas tube; and I yery much queſtion whe- 
FE A ther 
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ther the Circulation of the" Say in forts 
lants, and the Circulation of the Blood in 
ome parts of the human Body be not diſ- 
coverable by the microſcope mounted on 
the Ball and Socket; but theſe; and many 
ſuch like matters, I inrend to give a more 
particular and certain account of e'er long. 
A miCroſcope of the largeſt ſize will be 
beſt for this form, for tho the Power of Mag- 
niſying in great and ſmall microſcopes be 
the ſame when the glafſes are of the ſame 
focal diſtance reſpeQively in each, yet ſince 
a large tube is capable of receiving a larger 
eye glaſs than a ſmall one; and not only 
that, but will better admit of two eye 
glaſſes, it will follow, that the Field of the 
Microſcope, or the extent of view therein 
will be larger, tho” the object will not be 
ſeen quite ſo clear and vivid as with one 
eye glals in a ſmall microſcope. .,.” * 
Microſcopes of more than one Glaſs are 
generally called Double Microſtopes, tho" 
very improperly ; but the micrometer I think 
moſt proper for this larger mictoſpope, 
I may truly call a Double Micrometir, as 
conſiſting of two ſingle ones E and F, which 
are placed one on each fide the tabè diame- 

trically oppoſite to each other. 
Theſe, inſtead of having ſharp points as 
when uled ſingly, are perfectly cylindrical, 
and their circular ends made to meet 10 
very nicely, that when ſcrewed or ſet to- 
D 2 gether 
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(620) 
gether, they appear but one entire cylinder, 


and are to be uſed as follows. 

- The Micrometer E, which hath an Index 
moving by a circle graduated as before, is 
to be ſet to the beginning of the diviſions, 
viz. at 10, and at a proper diſtance — 
the plate; then the plate of Glaſs on which 
the object lies on the frame. is to be moved 
this way and that, till the edge or the ex- 
tremiry of the object touch the end of the 
Micrometer E: This done, ſcrew the Mi- 
crometet F in or out till ſuch times as its 
end ſhall exadly touch the oppoſi te extre- 
mity of the object. Then taking off the 
eye, turn the Micrometcr E ſo often about 
till its end touches the end of the other Mi- 
crometer F, ſo ſhall the number of turns, 


and parts of a turn, give you the length of 


an object in the parts of an inch. as before 
taught. 

In a Microſcope that has but one eye glaſs 
it is well known the Micrometer muſt be 


fixed in the Focus of that Glaſs; but in ſuch 


Microſcopes that have two eye glaſſes it 
may be asked where the Micrometer is then 
to be fixed ? I anſwer, by the following 

rule it may be known. _. 
"oo (i.] Subſtract the Diſtanes. you 
„„ Propoſe to bare between the two 
3 eye: glaſſes from the Focal NOS 

of rhe /eſſer- Glaſs... 

69 Multiply thc Remainder by the 
Focal 


mainder, ahd focal diſtance of the greaterGlaſs 


t n 


wh va Diſtance of the Greater Eye- 
s, | TH - Soda 

6.) Divide that product by the Sum 
of the laid. Remainder and Focal. 
Diſtance of the Greater-Glaſs 3, the 
quotient will be the diſtance at which 

the Micrometer muſt be placed be- 
lo the lowermoſt Glaſs. 
Example 1. Let there be two eye glaſſes, 
and the focal length of the greater. be 3 in- 
ches, and that of the lefſer 2 inches ; and 
jet it be propoſed to fix them at one inch 
diſtance from each other, Then from 2 
inches take 1 inch, the, remainder is one, 
which multiply by 3 inches, the product is 3; 
this divided by 4, viz, the ſum of the te- 


will, quote 7 tchths of an inch for the dil- 
tance of the Micrometer required, , below 
the, loweſt cyc-glals. . „ oa 

Example 2. Suppoſe the focal diſtance of 
the greater eye-glaſs be; inches, and of the 
leſſer 1 inch aud à half, and they ate placed 
at 2 inches diſtancę from cach other; then 
will the focus of the upper cyc-glals fall be- 
tween the two glaſſes, as being ſhorter than 
their diſtance trom each othet 3 and there- 
fore the Micrometer muſt be here fixed be- 
tween. the ſaid eyc-glalics, via in the focus 


of the upper one. And this I recommend 
the beſt way of the tuo. 
W 1050 
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Now fince in theſe large Microſcopes 
there are generally 4 or 5 object glaſſes, the 
ſmalleſt diviſions on the circle of the Micro- 
metet will be ſo many parts of one thou- 
ſandih part of an inch, as the diſtance of 
the object is contain'd times in the diſtance 
of the image, from the object lens, that is 
uſed. Thus if the diſtance of the object be con- 
tained 4, 6, 8, 10, 12, &c. times in the di- 
ſtance of the image; each of thoſe diviſions 
will be a qooodrh, 6ooodth, Sooodth, 
roooodth, 12000dth, &c. part of an inch. 
The diſtance of the image from any ob- 
ject lens is known thus; take the Focal Di- 
france of the lens by the ſun beams, if it be 
a double convex, and then meaſuxe the diſ- 
tance of the object (in the microſcpe, when 
you ſee the image plain) from the ſaid lens; 
multiplytheſe together, and divide the product 
by the difference of thoſe diſtances, the quo- 
tient will be the diſtance of the image. 
Example. | 
Let the focal diſtance be ,5 ,6 | 
Diſtance of the object ,6 ,s 
Product ,zo „the difference. 

Then „) zol 3. inches, the diſtance of 
| 1 4438 | F | 
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the image, which is 5 times ,6 the diffance 
of the obiect; and therefore the diviſions 
In the Micrometer will in ſuch a caſe be 

the sooodth parts of an inch. 
The. 


(23) 
The power of magnifying is computed 
ia the (ſame manner as in the ſmaller Mi- 
croſcopes, when you have found the focus 
by the rule above, which needs not be here 
again repeated. 
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The Method of computing the Power of 
MAGNIFYING, and of MEASURING 
the Heavenly Bodies by the MICROME- 
"TER i in a TELESCOPE. | 


Px Fig. V. Let ACB be the object otaſs'6f 
a Teleſcope; F its Focus; DE the eye 

glaſs whoſe F focus is alſo in the point F. 
Suppoſe this Teleſcope be directed to any 
of the Heavenly Bodics, as the dm for in- 
flance ; the rays falling parallel on the glaſs 
AB will be united in the focus E, and there 
form the image of the Sun GH. This 
image is ſceg under the ſame angle GC H 
as the Sun itſelf would appear under to an 
eye at C. It is alſo (een by an eye at the 
eye - glaſs D E under the angle GI H. The 
maguitude of the Sun will therefore be to 
che naked eye at C in pr ion to its 
magnitude as ſeen by the eye-glaſs D E, WY 
the angle GC H to the angle G EH; that 
in fuch ſmall angles, as the diſtance LF 4 
the diſtance 'F C, viz. As the focal length 
o the eye· glaſꝭ to the focal Jength of the 
| object 
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' nets be enlarged. 36 times; their ſurface 
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(44) 
vbjetglaſs. "Suppoſe then the focal diſ- 
tance CF of the objea:glaſs be 4 feet or 
48 inches, and that of the eye. glaſs I F be 
a inches. In this caſe, ſinee * F is 24 
times greater than 1 E, the diameter of the 
ſun will be magnified 24 times; its Surfaces 
57s times, and its Salidity 13824 times, in 
this Teleſcope. 

Again, ſuppoſe the focal length of the 
objed-glaſs,. be 12 foot, or 144 inches; 


and that of the eye glals be 2 inches and a 
half. Then ſince; in this, cafe C F is al- 
moſt 58 times greater than I E, there ore 


the Diameter ot the un will be magnified 
58 times nearly; the Ce banet 3317 
times, and the Salidity 191103 times. 
The bodies of the Sun, Moon and Plancts 
being. magnified. to ſuch à great degree, 
muſt nceds appcat vcry . vo : luck a 
Teleſco 46 (of | 7. 
Laltly, if the <yc-alaſs DE be a Genneay 
one, whole focal diſtance is one inch; and 
the object glaſs 3 feet togus, or 36 inches: 
then ſhall the Diameter of the Sun or Pla- 


2296 times, and theit Gul 46656 times. 
Such, à Teleſcope as this may be had very 
heap, will take-up little room, and yct will 
dave ſo great a power of magnitying,: that 
e pots in ihe Sun, the inequalities of the 
oon's ſurſace, the Phaſes of Venus, ard 
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of Saturn, may be plainly viewed ters 
with. 

The double Micrometer K G, In is * 
in that part of tlie tube of the Teleſcope 
where the image is formed, in the Tops of 
both the Glaſſes HF G. | . 
Suppoſe the focal length CF of this ob- 
jet glaſs, be 12 feet or 144 inches, and ler 
the diſtance from G to H be Half an inch; 
then will FG be a quarter of an inch, and 
therefore in the right angled ttiangte F CG. 
there being given the two ſides C F 144 
inches, and FG a quarter of an inch, we ſhall 
find by the rules of Trigonometry, that the 
quantity of tlie ſmall angle EC G, will be 
5 minutes; 58 ſeconds, and 16 thirds } the 
whole angle GCH will therefore be 11 
minutes, 56 ſeconds, and 32 thirds, or 
42992 thirds; if then the Micrometer con- 
tains 50 threads in an ineh; there will be 
25 in half an inch, then dividing 42992 
thirds by 25, the quotient will be 1719 thirds, 
which is 28 ſeconds, and 39 thirds fot every 
turn or revolution of the index of this mi- 
crometer. 

On the fact of thi micrometet is # cit- 
tle divided into to equal parts; and each 
of theſe ſubdivided into 10 others; ſo that 
the whole contains tos equal parts. Thus 
every 10th part meaſutes 172 thirds, or 
2 ſeconds, and 5 thitds and every ITY 
Fart, 17 thirds of a degree 3 which is to fo 

E great 


Glass; for the cleaneſt fingers will full 
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great a nicety, that nothing beyond it can 
be requir'd. 

The way of uſing this double micrometer 
here is the (ame as before taught in the ani 
werial Microſcope, but ſomewhat more difh- 
cult; for in the Microſcope the ſubjc to 
to be meaſured is quieſcent or motioale(s ; 
but the motion of the Heavenly Bodies is 
ſo lenſible while you are meaſuring them, 
that you can't ſo eaſily adjuſt the microme- 
ters to the extremities of dan an 


— 46 III? —— —— 
IN STRUCTIONS. for ri ay 0 the 
MICROSCOPPE, TELESCOPE, &c. 


Wien you would view any object thro” 
theſe inſtruments, take out the glaſſes 
carefully, and eleanſe them from duſt, &c. 
by wiping them in à piece of ſoſt leather, 
fine linnen, or ſilk, doubled over the glaſſes. 
In putting them in again, hold them by 
the edges, and let not. your fingers touch 
the ſurtace, eſpecially the middle — of the 
them, 

and make the object appear miſty or — 
In placing the glaſſes take care alſo that 


they lie horizontally, or even on evesy-parts 


other, they will a de alen erb 
the object. r 
n 


wy ov 8 


627 
in ſetting a Microſcope to a true fochs 
(as we vulgarly term it,) place the leſt Rand 
on the outer tube, and holding it faſt and 
ſteady, with the right hand flide the inner 
tube up and down till the object appears 
moſt plain, and there let it remain for uſe. 

If a By-ſtander would view the object, he 
ought to ſet the Microſcope (as directed) for 
himſelf; for the focus that ſuirs one perſon's 
eye, may not very often fit atiothers. 

When the Microſcope is ſet true, the ob- 
je& will appear extremely clear, diſtin& and 
perfect; if it does not thus appear we muſt - 
conclude the tube is not well adjuſted. 
Place the eye in viewing; juſt over the 
middle of the aperture or hole of the Mi- 
croſcope, moving it a little up and down 
till you hit on the place where you have 
the cleareſt and largeſt view. 

In placing the object, rake care that the 
part you would view be placed as near as 
poſſible in the center of the view; for thoſe 
parts which lie near the ſides, appear colour'd 

and miſhapen by the refraction of the glaſſes. 
Let the object be ſo placed, that the part 
propoſed to be viewed, may have the ſtrong- 


rr 


eſt light; at leaſt, that it may be well en- 
« lightened. | n 

i Let tranſparent objects be laid on a long 
ip of clear glaſs, that fo the object may be 
© | moved with the glaſs; and nor by itſelf on 

N the glaſs, as has been = uſual way. 1 
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Let the reflecting mirrour be moved up 
and down till the object receives that quan- 
tity and colour of light as wit ſhew it to 
= beſt advantage. 

A red light is "beſt for wraſparent bodies 
of a darkiſh hue; a White light for blue; 
yellow, green, red, &c. colours; and a pale 
or watry light for greyiſh and whirc lub. 
jects. 

In dark or opake bodies, the reflecter ſhould 
be ſhut up in the Pocket Microſcope; ſor 
light in this caſe generally does more n 
than good. 

need not ay. that of opake bodies, ha 
black, ones require the greateſt _— and 
the white ones, the leaſt. | 


The light of the meridian Sun is hos. 


ſtrong and ſparkling, for any but ſmall ob- 


jects; or when the aperture of the objet 


glaſs burton is very (mall: 


Let when we view extremely {mall ob= 


jects the object glaſs is ſo very near the 
object and rakes in ſo (mall a part, that tis 
neceſſary to illuminate it with the ſun's rays. 
collected by a convex tens held in the hand. 
In viewing extreme {mall objects, tho 
hole in the button ot the object glats ſhould 
be very {mal!, ro exclude all rays but thoſe 
which come from 2 point in the ar- di- 
realy, under it. "> 


The ſ(waller the hates in the button i is, vin 


Iefier Will De the _ and chere tore if this 
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hole be too ſmall, the object will appear too 
obſcurely; if it be too arge, it will make 
the object confuſed and indiſtint by too 
much light. Therefore it may, in ſome 
caſes, be neceſſary to uſe a {mail circular 
piece of brais firted to the caviry of the 
burton, with a hole perforated in the mid- 
dle, of ſuch a ſize as is requiſite to make 
the objc& appear vilible and diſtinct. 

Laſtly, take ſpecial care that your breath 
do not fall on the glaſſes while you are 
uſing the microſcope, and that you hold 
not your warm hand long on the part 
where the eye-glafles lie; for by this means 
the glaſſes will become dewy, the object ob- 
ſcured, and you'll have the trouble of rak- 
ing the microſcope to picces to rectify what 
is amils, 
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(31) 
AN 
Par Conſtruction I firſt propoſed for my 
Pocket Microſcope, was with a ſingle 
Eye: Glaſs, in regard to the uſe of the Mi- 
ctometer; which is much caſicr underſtood 
in that, than in one more compounded with 
Eyc-Glaſles. | 
It was not long before I was convinced I 
was in an crtor; for when I expoſed my 
microſcopes to ſale, I found that the gene- 
tality of people, choſe them rather Gio: 
the micrometer, than with it, as not under- 
ſanding that inſtrument; and therefore as 
thoſe who underſtood and choſe them with 
micrometers, knew their uſe in any conſtruc- 
tion; and thoſe who did not, would be much 
better pleaſed with two Eye- Glaſſes than one, 
28 it affords a much larger field of view, or 
extent of ſight, in the microſcope, I ſoon 
faw it convenient to have them all made wich 
two Eyc-Glaſles. And thus they have all 
the eſſential parts of the largeſt and belt 
compound microſcopes ever made. 


In many of my firſt raicroſcopes, 1 fixed 
the mierometet below both the Eye. Ci 
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but I ſaw reaſon for altcration in that reſpect 
likewiſe ; for tho' the micrometer in that 
poſition will meaſure an object as well as in 
any, yer on {ome accounts, I now chuſe to 
place it between the two Eye- Glaſſes, viz. in 
th& focus of the uppermoſt Lens; and its aſe 
here is as eaſy to be underſtood by thoſe who 
know the theory, as betorc. This is the 
preſent form and conſtruction of the Pocker- 
microſcope, as I now make them, with the 
braſs micrometer; and a better than this [ 
believe the nature of the thing will not ad- 
mit. 

But as many perſons who do not underſtand 
the nature of the Screw-micrometer, would, 
doubtleſs be glad to have it in their power 
by ſome means or other, to make a proper 
and near eſtimate of the ſize or dimenſions 
of the objects they view, ſo I have endea- 
voured to accommodate them with an in- 
ſtrument that will give them entire ſatisfac- 
tion in this particular; for by this means 
they will de able to gueſs at the length of 
breadth of an object, with ſuch certainry 
2s not to be out one rhou ifanarh part of an 
Inch. 10310? 

The inſtrument I mcan, is only a dreutes 
piece of glats, with parallel lines running 
along the middle of it, diſtant from eae 
whe the forticth part of an inch 5 that 583 
orty of "thoſe ſpaces are exactly equa to an 


uy Theſe lines I dr with great exact 
neſs 
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neſs by a machine I contrived for that pur: 
poſe. And ſince I ſha]l ſhew by this piece 
of glaſs the magnitude of ſmall objects may 
be very well determined, I shall take the li- 
berty of calling it, The Glaſs Micrometer. 

Now in the microſcopes which have this 
Glals-micrometer, the two Eye-glaſles are ſo 
dilpoted, thar the under glats is placed juſt 
in the focus of the upper one; and there» 
fore when an object is to be mcaſured you 
need only take the glaſs- micrometer and lay it 
on the ſaid undermoſt Lens, and then ſets 
ting the microſcope right for view, you will 
ſee the image of the objett form'd upon, and 
lying among the Parallel lines of che micro 
meter | 

And then it will be caly to judge of the 
true dimenſions of objects in the manner 
following. Firſt, Compute the power of 
magnify ing, thus; lay a ruler with inches 
divided into tenth Parts under the micro- 
ſcope, and count how many of theſe paral- 
lel ſpaces on the micrometer fall on the ſpace 
of one tenth of an inch; then a 4th part 
of that number shews the power of mag- 
nifying. Thus if twenty of thoſe ſpaces ex- 
actly equal the tenth of an inch in the mi- 
croſcope, then à 4th part, viz. 5, is the 
power of magnify ing; that is, the image is 
in this caſe 5 times larger than the object. 
» Secondly, This being once known, then 


tis evident, that ſince one of the ſpaces on 
F 2 the 


* 
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the micrometer is equal to, or meaſures the 
goth part of an inch in the image, it will 
mealure a part in the object, which is juſt 
the 200dth part of an inch. And therefore, 
half one of theſe ſpaces will meaſure a 
goodth part; a quarter will meaſure an 
'800dth part; and a fiſth will meaſure the 
Tooodth part of an inch in an object. 


' -= Thirdly, Now the upper Eye Glals will 


ſufficiently magnify thele ſpaces on the mi- 
crometer, to enable the eye to diſcern 2 
tenth part of one of theſe ſpaces diſtinc ly; 
and therefore n, part with great calc, 
which, as I ſaid; will be ſufficient to mea- 
furc the tooodth part of an inch. 

Fourthly, When therefore you would 
meaſure an object, or patt of it, you muſt 
move the inner tube of the microſcope a- 
bout this way and that, till the ſpaces of the 
micrometer ſie parallel over, and ſome one 
line touch one exttemity of the part to be 
meaſured, then you will ice how many of 
thoſe ſpaces and parts of a ſpace ate occu- 
pied by the length or breadrh thereof: and 
ſo be able to know what part of inch it is 
in the manner abovementioned. And the 
method is the ſame, bè the power of mag- 


nifying What at will. And 1 will be bold to 
Nay, that it thieſe micrometers are not ſuffi- 
ciently cafy to be underſtood, 1 believe none 
Will be ever found to be is, that have any 


follcrab!c degree of cxadncis and certainty. 
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. Ir has been ſuggeſted to me, that ſeveral 
who has bought theſe microſcopes, do not 
know how to uſe them without ſome fur- 
ther directions; this I look upon as very 
wonderful, conſidering the great ſimplicity 
of the ſtructure of this microſcope, and the 
reſemblance it beats to thoſe, of moſt com- 
mon ule. I could never have thought that 
the nature and uſe of the microſcope (ſo ex- 
ceeding curious and uſeful an inſtrument) had 
been ſo little underſtood at this time of day, 
in a land of ſo much Knowledge as Exg- 
land, that any difficulcies could ariſe con- 
cerning the uſe of the Pocket: Microſcope, 
whole nature, conſtruction and uſe are and 
muſt be allowed the moſt; obvious, ſimple 
and caſy of all others yet invented. ---.../} 

However, that nothing may poſlibly dis- 
courage the, inquiſitive, I ſhall add to the 
former directions, thoſe which follow. 

It the object be opake, or not trahſpay 
reut, the bottom of the microſcope. is not 
to be let down; for the light reflected from 
che mirrour, will in that caſe do much harm. 

If the object be tranſparent, then you muſt 
let down the braſs bottom, holding the tube 
faſt with the hinder part in the palm of the 
left hand, while; the right hand moves the 
inner tube up and down, till the object ap- 
pears very plain. 

Then taking the microſcope in the right 


hand, you moye the reflecting mitrour up 
an 


: (36) 
and down, till you find the beſt light for 
fe wing the object to the beſt advantage. 
Take care that the microſcope be held 
perpendicular, or down- right, not flaunting; 
for then will the object be apt to roll our 
of fight, or off from the inſtrument. 
Never attempt to view an object in any 
but a very lightſome room, or in the open 
air; and hold the inſtrument towards that 
pitt of the heavens where the ſun is, yet not 
ſoas to receive his beams too fully. A very 
cloudy, dark air, or gloomy room, will al- 
ways defcat your purpoſes, and make you 
haye an ill opinion of the inſtrument with- 
out cauſe. 
In the laſt place, take care that your hand, 
fingers, or any other object do not obſttuct 
the light from falling directly on the aper- 
ture of the microſcope, for then will the 
object you view be fo obſcured, that you 
cannot ſee it diſtinctly. 
I cannot think: of any other caution, but 
what common ſenſe muſt ſuggeſt to every 
man that has the leaſt notion of a micro- 
and believe theſe J have now given, 
together with the former, are fully tuffici- 
ent for an inſtrument, whole very — plain- 
indicates its caſy manner of uſe. 
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IT. The Theory of the Earth, shewing, the Motions, 
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III. Aſtronomical Circles, shewing, the Sun's Place, 
Declination, Amplitude, Riſing and Setting, Equation 
ot Time, Perpetual Calendar, &c. 


TV. Chronological Tables, shewing, the Converſion of 
Motion into Time, Cycle of the Sun, Dominical 
Letter, Golden Number, Epacts, Moon's Age, &c. 


V. Aſtronomical Tables, shewing, the Motions, Dif- 
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tions, Aphelia, Nodes, &c. of the Planets and Sa- 
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